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.I  NAULUHADNEP  
 
.1.1   gnakaleB rataL  
(  ayapep namanaT ayapap aciraC   satidomok utas halas nakapurem ).L
 kutnu hadum fitaler anerak aisenodnI id relupop tagnas gnay amatu akiport haub
ayntaafnam kaynab nad nakayadidubid  )6102 ,.kkd bisaN( .  sateirav iagabreB
luggnu  ayapep  tapad tubesret luggnu sateirav ragA .naklisahid halet   ek iapmas
 hineb naaidesretek akam ,haub satilauk nad iskudorp naktakgninem anug inatep
 irad lasareb ajas kadit haub satilauk nad iskudorP .agajid ulrep utumreb
 halas nakapurem utumreb gnay hineb naanuggnep numan ,sateirav naluggnuek
tas alisahrebek icnuk u ep ayadidub n aysoR( ayap 6102 ,.kkd d .)  
 fitategev araces kiab nakukalid tapad ayapep namanat nakaynabreP
ep iulalem nakukalid gnires hibel ipatet ,fitareneg nupuam  fitareneg nakaynabr
ijib nagned .  nakaibgnabmekrep malad ipadahid gnay halasam ipatet nakA
gnem  halada ijib nakanug  kadit ijib alibapa ijib habmacekreb sesorp aynamal
naukalrep irebid ,  gnudnagnem gnay ayapep ijib tiluk aynada helo nakbabesid
.kilonef   utaus ulrep aggnihes isnamrod asam imalagnem ijib tiluk ayntabikA
 ahasu  .)6102 ,otnairreH nad hasiA( ayapep ijib adap isnamrod asam nakhatamem  
 sesorp malad naitahrep nakulremem gnay hineb nakapurem ayapep hineB
 tapec ayapep hineB .kiab patet raga aynsatilibaiv agajnem anug aynnaadagnep
mep sesorp haletes isaroireted imalagnem  nakataynem )5002( ,.kkd iraS .nanena
 adap iggnit gnay kilonef awaynes nagnudnak atsetorcas   ayntakgninem tapad
 negiskoreb aradu isidnok malad isakised sesorp taas adap hineb satilibaemrepmi
y kilonef awaynes nagnudnak aynadA .isnamrod naktabikagnem aggnihes  gna
 adap iggnit  atsetorcas  hubmut kutnu hineb ignalahgnem tapad ayapep hineb
.habmacekreb  
  naitilenep lisaH .nalub 6 iapacnem asib ayapep hineb adap isnamrod asaM
D sai   naka rages ayapep hineb ,nagnukgnil isidnok adap ,)0102( ,.kkd
snamrod hacep nakkujnunem  ,)5002( ,.kkd itayraM turuneM .nalub 6 haletes ayni
21 aggnih isnamrod asam ikilimem ayapep ijib -  .irah 51  aH  anerak nakbabesid ini l
a aynada  iggnit gnay negisko ismusnoK .hineb lira malad kilonef awaynes nad lir
amales hineb tiluk adap kilonef awaynes helo   tapad nahabmacekrep sesorp
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 gnay nasipal kutnebmem tapad nad ,oirbme malad ek negisko ialpus isatabmem
taz aynkusam satifitkefe tabmahgnem atres ,hineb satilibaemrep uggnaggnem -  taz
namrod idajnem hineb aggnihes nahabmacekrep isalumits namadnerep naukalreP .  
 nakhatamem asib agudid tpz nagnudnak ikilimem gnay apalek ria nagned
ijib adap isnamrod  ayapep   adap niskua nad ninikotis nagnudnak anerak ,tubesret
tapecrepmem nad  les emsilobatem nakfitkagnem tapad apalek ria  sesorp  
.nahabmacekrep  ad irasanamreP turuneM  nahabmacekreP ,)4102( itnayrA n
 nahubmut aynsusuhk ,nahubmut utaus nagnabmekrep lawa pahat nakapurem
 isidnok adap adareb alumes gnay ijib malad id oirbme ini pahat malaD .ijibreb
 ai nakbabeynem gnay sigoloisif nahaburep halmujes imalagnem namrod
gnabmekreb  .adum namanat idajnem  
 utiay arac iagabreb nakukalid tapad hineb adap isnamrod nahatameP
 ayahac naukalrep nad uhus naukalrep ,namadnerep ,aimik ,sinakem araces
 halada namadnerep nagned hineb naukalreP .)4102 ,itnayrA nad irasanamreP(
 nakparetid tapad gnay  anerak ,hineb adap isnamrod halasam isatagnem malad
 ria aynkusam utiay isibibmi sesorp halada nahabmacekrep irad lawa sesorp
 tiluk aynkanulem naktabikagnem isibibmi sesorp aynada tabikA .hineb maladek
nem gnay kakgnebmem mrepsodne nad oirbme aggnihes hineb  aynkater nakbabey
 .)2002 ,opotuS( idajret nahabmacekrep aggnihes hineb tiluk  turuneM
 sesorp iulalem nakukalid tapad isnamrod nahatamep ,)3102( itawadnilfoN
 ,lanomroh isnamrod nok omroh nagned nakgnubuhid ini pes  ,hubmut rutagnep n
bihni( tabmahgnem gnay kiab  nahubmutrep gnasgnarem gnay nupuam )roti
)rotomorp(  .  uata rotibihni nakgnalihgnem nagned nakhatapid tapad isnamroD
 aynidajret tapecrepmem upmam gnay rotomorp naanuggnep nagned
.rotomorp nad rotibihni aratna nagnabmiesek   
 isatagnem kutnu nakukalid tapad gnay arac utas halaS  halasam  isnamrod
 nakukalem arac nagned halada ayapep hineb adap apalek ria nagned namadnerep  
adum   .)TPZ( hubmut rutagnep taz iagabes  nagned namadnerep nakukalid naujuT
anulem kutnu halada adum apalek ria  hadus hineb akitek ,hineb tiluk nakk
taz nakparahid nakkanulep imalagnem -  apalek ria malad id gnudnakret gnay taz
awaynes nad hineb helo paresid asib adum -  tabmahgnem tapad gnay awaynes
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 aggnihes isataid asib hineb adap nahabmacekrep )kilonef awaynes(
acekrep .)1102 ,.kkd azoY( tapec hibel gnusgnalreb asib nahabm  
.kkd itawainruP turuneM ,  imala nahab irad lasareb gnay ada TPZ )5102(
.)kitetnis( aisunam nataub irad lasareb gnay aguj ada nad  rutagnep taZ   hubmut
 nomroh uata sitetnis nahab utas halas halada y hubmut  sesorp ihuragnepmem gna
nad nahubmutrep   les narasebrep ,les nahalebmep iulalem namanat nagnabmekrep
isaisnerefed nad  .les   nakanugid kaynab halet kitetnis hubmut rutagnep taz ini taaS
 fitka nahab gnudnagnem gnay itrepes lokaiaugortin 5 muirtan  ipatet naka ,  tagnas
 ,itnasuS( aynnakanuggnem inatep gnaraj aggnihes naasedrep id naktapadid tilus
.)1102   
 aynutas halas mala id nakumetid kaynab imala gnay niskua nad ninikotiS
id tapadret   naahaiS turuneM .adum apalek ria malad amaturet apalek ria malad
nuggnep ,)4002(  helo TPZ naa lahadap takaraysamem muleb inatep   apalek ria
 iagabes naktaafnamid tapad adum jret agrah nagned fitanretla TPZ uakgna ,  hadum
.natahesek igab nama atres tapadid   ria adap tapadret gnay nomroh utas halaS
ro awaynes nakapurem ,nilerebig utiay apalek  malad gnitnep tagnas gnay kinag
 .nahabmacekrep sesorp  
 tapad gnay hubmut nomroh rebmus utas halas nakapurem apalek riA
 .namanat nahubmutrep gnasgnarem nad les nahalebmep ucamem kutnu nakanugid
naktakgninem tapad apalek ria malad hineb namadnerep uti nialeS  
 usus itrepes mrepsodne nagnudnak ikilimem adum apaleK .hineb nahabmacekrep
 ,iggnit hisam imala niskua nupuam ninikotis nomroh nagnudnak nakanerakid
 adaP .retil hagnetes hibel gnaruk kaynab hibel ria emulov ,sipit haub gnigad
 nagnudnak ikilimem aut apalek  nad ,labet haub gnigad ,natalkocek mrepsodne
 apalek ria halmuj anerak adum apalek nakgnidnabid tikides hibel ria emulov
.)1102 ,itawrajuS(  haub rumu aynhabmatreb nagned iauses gnarukreb nikam   
 malad ,)7102( ,.kkd nawansirT naitilenep lisah nakrasadreB  esatnesrep
 upmam gnay imala hubmut rutagnep taz nakapurem apalek ria ,sanut aynhacep
 utiay sitetnis hubmut rutagnep taz gnidnabid iggnit gnay esatnesrep nakirebmem
 hibel apalek ria adap tapadret gnay nomroh nagnudnak agudid ini laH .%3,38
aggnihes skelpmok   imalagnem gnay sanut nahubmutrep isalumitsnem upmam
.isnamrod  )5002( irtivaS helo nakukalid gnay nomroh sisilana lisah nakrasadreB , 
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  ,5AG mpp 552,0  ,3AG mpp 064,0( nilerebiG tapadret adum apalek ria malad
0  ,niteniK mpp 144,0( ninikotiS  ,)7AG mpp 350,0  niskuA nad )nitaeZ mpp 742,
.)AAI mpp 732,0(  
.kkd nawaiteS naitilenep lisah nakrasadreB ,  awhab nakkujnunem )3102(
 retemarap padahret atayn huragnepreb apalek ria malad oakak hineb namadnerep
,4 ,2 adap nuad halmuj  nad  .TSM 6  .kkd itawrajuS naitilenep lisaH ,  )1102(
 ijib namadnerep awhab nakkujnunem  huragnepreb apalek ria malad irtup melap
macekrep esatnesrep padahret atayn  ijib esatnesrep nad nahab  isartnesnoK .itam
iabret apalek ria  esatnesrep naktakgninem kutnu k  isartnesnok halada habmacek
nesrep nagned %57  .%52,69 nahabmacekrep esat  
)3102( itaW naitilenep lisaH   huragnep ada awhab nakkujnunem
 malad namadnerep amal nad isartnesnok  hineb satilibaiv padahret apalek ria
( harem allesor affiradbas sucsibiH ).  kiab gnilap gnay apalek ria isartnesnoK
 malad  .%001 halada gnirek tareb nad habmacek ayad retemarap naktakgninem
 ,%57 halada hubmut nakapmeresek kutnu fitkefe gnilap gnay isartnesnoK
.maj 8 halada kiab gnilap gnay namadnerep amal nakgnades   lisah nakrasadreB
m halet )7102( ,.kkd gnosnugnamiS naitilenep  gnatnet naitilenep nakukale
 namadnerep amal helorepiD .harem gnawab ibmu adap apalek ria namadnerep
 maj 2 namadnerep amal adap halada kiabret harem gnawab ibmu d  nakgnidnabi
 .maj 6  nad maj 4  namadnerep amal  
u kiratret silunep ,tubesret naiaru nakrasadreB itilenep nakukalem kutn  na
 :luduj nagned ayapeP hineB nahabmacekreP“  (  ayapap aciraC ).L   madnerid gnay
adebreB namadnereP amaL nad isartnesnoK nagned aduM apaleK riA malad .”  
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.2.1   naujuT  
naktapadnem kutnu halada ini naitilenep irad naujuT   iskaretnI  kiabret
 padahret adum apalek ria namadnerep amal nad isartnesnok aratna
.ayapep tibib nahubmutrep nad nahabmacekrep  
 
.3.1    taafnaM  
 isamrofni idajnem asib nakparahid ini naitileneP  inatep adapek  gnatnet
 namadnerep amal nad isartnesnok  apalek ria nu kiabret adum  nahabmacekrep kut
ep tibib nahubmutrep nad ayap .    
  
.4.1  sisetopiH  
I halada ini naitilenep irad sisetopiH isartnesnok aratna iskaretn   %57 d na  
namadnerep amal  naktakgninem tapad maj 6  nahubmutrep nad nahabmacekrep  
 .ayapep tibib  
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.II  AKATSUP NAUAJNIT  
( ayapeP  namanaT mumU nauajniT   .1.2 ayapap aciraC  ).L  
 namanaT ( ayapep ayapap aciraC   haub namanat utas halas nakapurem ).L
 id iapmujid kaynab ayapep namanat ,aisenodnI iD .nataleS okiskeM lasa siport
   aragen utas halas iagabeS .ekuaram aggnih gnabas irad ialum ,haread aparebeb
gned ayapep tapadret aisenodnI kosolep hurules ripmah ,siport  kutneb magar na
adebreb gnay sinej nad -  ayapep namanat ,aynimonoskat nakrasadreB .adeb
 :isiviD malad kusamret nakisakifisalkid atyhpotamrepS  :saleK , eamrepsoignA  ,
 :salekbuS eaenodelytociD  , asgnaB  : selaciraC  , ukuS  : eaecaciraC  , agraM  : aciraC  ,
sineJ  :  aciraC ayapap  .)8002 ,abruP( .L  
  gnay gnigad nagned haub kusamret ayapep haub aynigolofrom nakrasadreB
id haub aggnor ikilimem nad labet   ayapep nuaD .aynhagnet naigab  nakapurem
 ,laggnut nuad  ,irajnem ,raseb narukureb naigab iaynupmem aguj nad igiregreb -
b nat naiga  naialeh nad nuad iakg  nuaD  .)animal( nuad  ayapep upmem  nugnab iayn
 ,radnub uata talub kgnat ,picnal gnay nuad gnuju  .aggnoreb nad gnajnap nuad ia
talikgnem tikides nicil nuad naakumreP  hubmut harA .  surul kaget utiay gnatab
ul aynhara utiay umreP .sata ek sur   gnatab naak .nicil utiay ayapep namanat  
taB  kadit aynmumu ,aggnoreb ayngna  iapacnem tapad ayniggnit nad gnabacreb  
5- m 01  . ( rakA xidar ) t raka metsis nagned raka nakapurem ayapep  gnaggnu  
( airamirp xidar  .)8002 ,sayT( )  kumejam agnub kusamret ayapep agnuB nay  g
 iakgnat haubes adap nususret  agit ikilimem ayapep namanaT .agnub sorop uata
ej  ,natnaj agnub utiay ,agnub sin  agnuB .tidorfamreh agnub nad ,aniteb agnub
 aynah gnay agnub halada natnaj   agnub nakgnades ,ajas iras gnaneb ikilimem
eb up ikilimem aynah anit  ajas kit .)9991 ,eilaK(  
 nagned tapmet id lamitpo iskudorpreb tapad ayapep namanat mumu araceS
 adap lamiskam iskudorpreb tapad aguj ayapep ,numaN .lpd m 003 naiggnitek
0 tapmet naiggnitek -  adap lamitpo araces iskudorpreb tapad ayapeP .lpd m 005
12 uhus - 33  0 C  namanat sisetnisotof sesorp padahret kapmadreb rutarepmeT .
 akij nurunem sisetnisotof naklisahid gnay tardihobrak uata tatnisotoF .ayapep
03 sataid nagnukgnil uhus  0  hibel naka naklisahid gnay haub naruku ,ayntabikA .C
002 ,riboS( aynasaib naruku irad licek  gnay namanat gnologret ayapeP .)9
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 malad irahatam ranis tapadnem gnay ayapep namanaT .hunep ayahac nakulremem
 .haub nasinamek ihuragnepmem nad haubreb tapec hibel naka kaynab halmuj
0051 aratna rasikreb halada ayapep namanat nagned iauses gnay najuh haruC -
2 .)8002 ,.kkd inayirdnI( nuhat rep mm 000  
turuneM  itekuS nad itahirpijuS  ( 9002 ,)  t  id manatid tapad ayapep namana
 iggnit naratad aggnih hadner naratad   ipatet ,lpd m 007 naiggnitek adap
ay nahubmutrep 002 naiggnitek adap helorepid asib lamitpo gn - 005  d m  .lp
id hubmut tapad ini namanaT .hanat epit alages   esaniard ,hamer ,rubus gnay hanaT
6 hanat Hp nad ,kiab -  .ayapep kutnu kococ gnay hanat isidnok nakapurem 7
id hanat Hp isidnoK   5 hawab  ayapep tibib nahubmutrep nakbabeynem naka
kusamret ayapep namanaT .tabmahret   nagnarukek padahret fitisnes gnay namanat
ibelek nad tabika ria nahibeleK .ria nah   raka nakbabeynem tapad nagnaneg
usub idajnem  tikaynep gnaresret hadum nad k  uyal idajnem namanat aggnihes raka
 .itam nad  
.2.2  B nahabmacekreP hine  
 2002( opotuS  turuneM ), ep  rotkaf helo ihuragnepid hineb nahabmacekr
 gnay hineb malad irad rotkaF .hineb raul irad rotkaf nad hineb malad irad
 naruku ,hineb nakasamek takgnit itupilem hineb nahubmutrep ihuragnepmem
tabmahgnep nad isnamrod ,hineb   hineb raul irad rotkaF  .nahubmutrep  itupilem
.nahubmutrep aidem nad ayahac ,negisko ,uhus ,ria  
.2 2 D rotkaF .1.  mala  
 rotkaF   iridret gnay ,hineb malad irad lasareb gnay rotkaf halada malad
:sata  
1  . hineB nakasameK takgniT  
  aynsigoloisif nagnatamek takgnit mulebes nenapid halet gnay hineB  kadit
 hineb ,namanat sinej aparebeb adaP .iggnit gnay hubmut ayad iaynupmem naka
 adap agudiD .habmacekreb tapad naka kadit sigoloisif araces kasam kadit gnay
 aguj nad pukuc gnay nanakam nagnadac ikilimem muleb hineb tubesret natakgnit
ay oirbme nakutnebmep anrupmes muleb gn . )7002( eilaK turuneM ,  ayapep ijib
 kasam uata aut halet gnay haub irad libmaid surah hineb iagabes nakanugid gnay
nahabmacekrep nohop id kasam nikames gnay haub anerak ,nohop id lakgnem  
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.tapec nikames naka aynhineb  p haub irad hineB ,idaJ  kasam halet gnay ayape
.lakgnem gnay haub irad hineb nagned nakgnidnabid tapec hibel habmacekreb  
hineB narukU .2  
iD   ,tardihobrak ikilimem hineb ,hineb nanapmiynep nagniraj malad
nahaB .larenim nad kamel ,nietorp - ukab nahab iagabes nakulrepid tubesret nahab  
 gnay hineb awhab agudiD .habmacekreb gnades gnay oirbme igrene nad
 akij kaynab hibel gnay nanakam nagnadac iaynupmem tareb nad raseb narukureb
 adap tabikareb tapad aggnihes ,licek narukureb gnay hineb nagned nakgnidnabid
 hineB .idajret gnay nahabmacekrep  tapad kutnu isnetopreb raseb narukureb gnay
 naka licek narukureb gnay hineb aynkilabes ,)lamron( kiab nagned habmacekreb
.)2002 ,opotuS( lamronba nakhab hamel lamron habmacekreb  
 isnamroD .3  
  halada isnamroD adap hubmut kadit gnay pudih hineb naadaek utaus  
.kkd iraS turuneM .aynnahubmutrep gnukudnem pukuc gnay nagnukgnil isidnok , 
 gnay atsetokras nagned nagniregnep sesorp imalagnem gnay ayapep hineb ,)5002(
 ayapU .isnamrod iskudni imalagnem hineb nakbabeynem takelem patet
nak nagned atsetokras naknahatrepmem  iggnit gnay aynkilonef awaynes nagnud
 naktakgninem agudid negiskoreb aradu isidnok malad isakised sesorp taas adap
.isnamrod naktabikagnem nad ayapep hineb satilibaemrepmi  
nahabmacekreP tabmahgneP .4  
 taz kaynaB - macekrep tabmahgnem tapad iuhatekid gnay taz  ,hineb nahab
:nial aratna lanekid gnay  
.a   tabmahret naka hineb nahabmacekrep ,iggnit kitomso takgnit nagned naturaL
.lotinnam uata  lCaN aynlasim ,iggnit natural adap isisibmireb hineb akij  
.b   ,nasafanrep tabmahgnem uata kilobatem nasatnil tabmahgnem gnay nahaB
 emsilobatak sesorp aggnihes isaripser ujal tabmahgnem naka ini taz naridahek
.tabmahret idajnem emsilobana nupuam  
.c   maladid kiab hineb nahabmacekrep tabmahgnem naka rotibihni ,rotibihnI
hineb naakumrepid nupuam  )2002 ,opotuS(  .  
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.2 2 rauL rotkaF .2.  
 F  rotka :sata iridret gnay ,hineb raul irad lasareb gnay rotkaf halada raul  
riA .1  
  .nahabmacekrep kutnu amatu gnay rasad nahutubek nakapurem riA
adebreb ria nahutubeK -  hineb aparebeB .namanat seiseps adap gnutnagreb adeb
belreb gnay ria isidnok adap nahatreb tapad  hineb sinej ada kahip nialid ,nahi
 hineb tiluk nakkanulem )1( halai ria isgnuF .ria padahret akep gnay utnetret
 tiluk aynkater nakbabeynem gnay kakgnebmem mrepsodne nad oirbme aggnihes
t hineb malad negisko ialpus aggnihes sag narakutrep iagabes )2( ,hineb  ,idajre  
 ,hineb maladid emsilebotem sesorp idajret aimikoib iskaer aidem )3(  
 nakulremem gnay hubmut kititek nanakam nagnadac nakisakolsnartnem )4(
.)2002 ,opotuS(  
uhuS .2  
  naktakgninem malad nahabmacekrep padahret huragnepreb tapad uhuS
ilobatem sativitka  lanidrac uhus ikilimem namanat seiseps hineb iagabreB .ems
adebreb gnay -  uhus )a ;utiay agit idajnem igabret tubesret lanidrac uhuS .adeb
03 iggnit gnilap uhus utiay ,mumiskam  - 04 0  uhus utiay ,mumitpo uhus )b ;C
malad rasebret nahabmacekrep helorepid anamid  51 rasikreb ,tapec gnilap utkaw -
03 0  upmam hisam hineb anamid hadner gnilap uhus utiay muminim uhus )c nad C
.habmacekreb   sinej adap gnutnagret nahabmacekrep padahret uhus huragneP
nad irasanamreP( hineb nanapmiynep amal nad hubmut haread ,sateirav ,namanat  
  .)4102 ,itnayrA   
ayahaC .3  
  gnay rotkaf utas halas nakapurem hineb aparebeb igab ayahaC
 ,babmel gnay hineb adap idajret ayahac huragneP .nahabmacekrep ihuragnepmem
 huragnep nakirebmem ayahac ,hadner ria radakreb gnay hineb adap nakgnades
cek tagnas gnay morkotif anerak nakbabesid ini laH .ilakes amas kadit nakhab li  
 hadner ria radakreb hineb adap fitka kadit ayahac pareynep nemgip utiay  
 ayapep hineb naklupmiynem )4891( onrawuS naitilenep lisaH .)2002 ,opotuS(
 kadit paleg isidnok malad nakhabmacekid gnay  adap nakgnades ,hubmut gnay ada
  .%76.19 iapacnem aynhabmacekreb ayad gnaret isidnok  
 
 
 01  
 
.3  aideM  
  itrepes kiab gnay tafis ikilimem surah nahabmacekrep igab kiab gnay aideM
 emsinagro irad sabeb nad ,ria napmiynem naupmamek iaynupmem ,rubmeg
 amaturet tikaynep  gnay aidem sinej aparebeB .)2002 ,opotuS( nawadnac
 satrek aidem halada aynaratna id hineb satilibaiv naijugnep malad nakanugid
 nahilimeP .hanat nad sopmok ,risap ,)gnarem satrek nad ,DC satrek ,gniras satrek(
nep tagnas tapet gnay nahabmacekrep aidem sinej  nagnabmegnep malad gnit
 isasiradnatsid tapad naijugnep edotem raga ,hineb satilibaiv naijugnep rudesorp
.)4102 ,.kkd nimsuR(  
   .3.2 ayapeP hineB tafiS  
 isakised padahret  fitisnes aguj isnamrod tafis ikilimem niales ayapep hineB
adner uhus nad )nagniregnep(  nad isakised padahret satifitisnes nakrasadreB .h
molek agit igabid hineb ,napmis gnaur uhus  hineb ,skodotro hineb utiay kop
er taidemretni hineb nad nartislak  isakised nahat skodotro hineb kopmoleK .
p napmisid tapad nad )% 5<( hadner tagnas ria radak iapmas  tagnas uhus ada
 hadner uhus nad isakised nahat kadit nartislaker hineb kopmolek ,)C° 0<(  hadner
61 hawabid ( - mis nahat kadit aggnihes  )C° 81 teidemretni hineb kopmoleK .nap  
skodotro aratna tafis ikilimem  slaker nad teidemretni hineb anamid ,narti   tapad
sid hadner uhus nagned fitisnes ipatet hadner ria radak nagned napmi  
 tapadret nakukalid halet gnay naitilenep aparebeB .)3102 ,itawadnilfoN(
 tafis naktahilrepmem anerak ,ayapep hineb tafis ianegnem tapadnep naadebrep
.skodotro nad teidemretni aratna  hineb  
 eB  tapadnep naadebrep tapadret nakukalid halet gnay naitilenep apareb
 nad teidemretni tafis aratna naktahilrepmem anerak ,ayapep hineb tafis ianegnem
skodotro tafis   . .kkd iraS turuneM ,    hineb nagnolog kusamret ayapep hineb )5002(
tilenep lisah anerak kodotro  naktubeynem rogoB murA ayapep hineb adap aynnai
 nakbabeynem kadit %6 aggnih atsetocras apnat hineb ria radak nanurunep awhab
.isnamrod aynidajret nupuam satilibaiv ayngnalih  H  iradnaluW naitilenep lisa
skodotro tafis nakkujnunem amkuS sateirav ayapep )7002(   sateirav nakgnades
ogoB murA taidemretni tafis nakkujnunem r .  )2102( inaivatkO naitilenep lisaH
 uhus adap naijugnep )aysiraC nad anilaC ,amkuS( sateirav agit nakanuggnem
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irav naklupmiynem hadner taidemretni kusamret amkuS sate   ayad ialin anerak
 habmacekreb .nalub agit napmis asam haletes % 05 <  
  tafisreb amiled harem sateirav ayapep hineb ,)3102( itawadnilfoN turuneM
 gnaur uhus adap amal napmisid tapad hadner ria radak nagned anerak ,skodotro
 naupmamek awhab nakkujnunem natamagnep lisaH .nignid uhus nad  kutnu hineb
 hibel gnaur uhus adap nalub 6 amales napmisid halet gnay hineb adap  pudih
 .rezeerf nad nignid uhus adap napmisid gnay hineb gnidnabid )%09>( iggnit
4 ria radak adap nakgnirekid nad urab hisam gnay amiled harem sateiraV -  %6
 adap nahat iuhatekid  uhus - 02 0  2 napmisid haletes habmacekreb hisam anerak C
 .irah  satilibaiv ikilimem hisam nanapmiynep amales amileD hareM sateirav hineB
 naknimrecnem iggnit gnay satilibaiV .napmis asam rihka iapmas iggnit  gnay
mron gnay namanat idajnem kutnu hineb naupmamek  aggnihes ,iggnit aguj la
 gnay sigoloisif utum ikilimem nakatakid tapad amileD hareM sateirav hineb
.iggnit pukuc  
4.2  apaleK riA   .  
 tapad gnay namanat kudorp utas halas nakapurem adum apalek riA
alek riA .namanat nahubmutrep naktakgninem kutnu naktaafnamid  niales adum ap
 nilerebig nad rofsof ,niskua ,ninikotis gnudnagnem aguj larenim gnudnagnem
 atres ,oirbme nagnabmekrep ,les nahalebmep sesorp tapecrepmem isgnufreb gnay
em  raka nad sanut nahubmutrep ucam .)8002 ,hamitaF(  A  aguj apalek ri
am iagabreb gnudnagnem  masa ,tanitokin masa ,tartis masa itrepes nimativ mac
 nomroh 3 alup tapadreT .nimaiht  nad ,nivalfobir ,nicain ,talof masa ,lanetotnap
 gnitnep narep iaynupmem gnay nilerebig tikides nad  ninikotis ,niskua utiay imala
hineb nahabmacekrep malad   nad awlebaK( )7102 ,otnakeoS .  ,.kkd akaK turuneM
 ,)5102(  ,aeru linefid gnudnagnem gnay riac mrepsodne nakapurem apalek riA
tapad aggnihes   ,les nahalebmep sesorp utnabmem  nad les isaisnerefed
.aynnahubmutrep malad tapec namanat naktabikagnem  
gnudnak ikilimem adum apaleK  nakanerakid usus itrepes mrepsodne na
 haub gnigad ,iggnit hisam imala niskua nupuam ninikotis nomroh nagnudnak
 adap nakgnadeS .retil hagnetes hibel gnaruk kaynab hibel ria emulov nad ,sipit
et haub gnigad ,natalkocek mrepsodne nagnudnak ikilimem aut apalek  nad ,lab
 .)1102 ,itawrajuS( adum apalek nakgnidnabid tikides hibel ria emulov  
 21  
 
 adap irad iggnit hibel gnay TPZ nagnudnak ikilimem adum apalek riA
 TPZ nagnudnak ,apalek haub irad rumu aynhabmatreb nagned gnirieS .aut apalek
runep ,gnarukreb nikames aynimala  anerak idajret ini imala TPZ nagnudnak nanu
 .)2102 ,anitsirK( haub gnigad nakutnebmep kutnu nakhutubid ada gnay igrene
ria emuloV  6 rumu adap lamiskam iapacnem apalek -  taaS  .nalub 8 21 rumu -  31
b  aynah apalek ria emulov ,nalu  haub tareb irad %51 ratikes  nad itparaF( apalek
.)4102 ,ogoyaS  
 imala rebmus utas halas nakapurem apalek ria ,)1102( itawrajuS turuneM
 nad les nahalebmep ucamem kutnu nakanugid tapad gnay hubmut nomroh
 apalek ria malad hineb namadnerep uti niales ,namanat nahubmutrep gnasgnarem
 tapad  gnudnakret apalek ria adaP .hineb nahabmacekrep natapecek naktakgninem
 tapad gnay nial awaynes atres nilerebig nad ninikotis ,niskua itrepes nomroh
 .)6002 ,ansirtuS nad yeB( nahabmacekrep nad nahubmutrep isalumitsnem  riA
d aimik isisopmok gnudnagnem apalek  rusnu ,nomroh( pakgnel gnay isirtun na
kilpaid alibapa aggnihes ,)orkim arah rusnu nad ,orkam arah  namanat adap nakisa
gnepreb naka   .)0102 ,anamreP( namanat adap fitisop hura  
A  gnasgnarem tapad adum apalek ria malad tapadret gnay nisku
ihes raka nahubmutrep  naigabek ujunem hanat malad irad arah rusnu ialpus aggn
namanat hubut  ihunepret tapad   niskua ajrek emsinakeM .)5102 ,.kkd itawainruP(
les nagnajnamep ihuragnepmem naka -  halada niskua ajrek araC .namanat adap les
rutnelep uata narodnegnep ihuragnepmem nagned  nahubmut leS .les gnidnid na
 haleteS .sisomso araces kusam gnay ria tabika gnajnamem naidumek
 gnidnid lairetam ilabmek sisetnisnem nagned hubmut suret les ,ini nagnajnamep
.)1102 ,nimsuR( amsalpotis nad les  
em upmam gnay imala TPZ nakapurem adum apalek riA  nakirebm
 anerak agudid ini laH .sitetnis TPZ nagned nakgnidnabid iggnit gnay esatnesrep
 upmam aggnihes skelpmok hibel adum apalek ria nomroh nagnudnak
.)2002 ,anilraM( isnamrod imalagnem gnay sanut nahubmutrep isalumitsnem  
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.III  EDOTEM NAD IRETAM  
 
utkaW nad tapmeT    .1.3  
 ini naitileneP  nakanaskalid  nahal id nad imonorgA muirotarobaL id
 natluS iregeN malsI satisrevinU nakanreteP nad nainatreP satlukaF naabocrep
 adap nakanaskalid ini naitileneP .uaiR misaK firayS B rebmevoN nalu  8102  
 iapmas  .9102 iraunaJ  
 talA nad nahaB     .2.3  
   nakanugid gnay nahaB alad  halada ini naitilenep m  irad ayapep hineb
,amiled harem sateirav  sedauqa  mc 51 x 01 naruku gebilop ,lios pot hanat ,  ria nad
 ini naitilenep malad nakanugid gnay tala nakgnadeS .adum apalek  kab halada
ruku saleg ,nahabmacekrep ,  ,nagnabmit  ,siraggnep  ,kitsalp gnotnak ,gnitnug  
reyarpsdnah aremak , , lebal satrek  aynnial ayadidub natalarep nad . 
 .3.3    naitileneP edoteM   
nacnaR halada ini naitilenep malad nakanugid gnay naitilenep edoteM  nag
:rotkaf 2 nagned )LAR( pakgneL kacA  
 halada amatrep rotkaF :farat 5 irad iridret )K( apalek ria isartnesnok  
K0  )sedauqa malad namadnereP( %0 isartnesnoK =  
K  1    %52 apalek ria isartnesnoK =  
K2 %05 apalek ria isartnesnoK =  
K3  %57 apalek ria isartnesnoK =  
K  4  %001 apalek ria isartnesnoK =  
 amal halada audek rotkaF namadnerep  )L(  :farat 3 irad iridret gnay  
L0    0 =  maJ  
L1    6 =  maJ  
L2    21 =  maJ    
  kaynabes gnaluid nad isanibmok 51 halada naukalrep isanibmok latoT  
 51 tapadret naabocrep tinu paiteS .naabocrep tinu 06 naktapadid aggnihes ,ilak 4
akijuid naka gnay ijib .hineb 009 kaynabes nakhutubid gnay hineb halmuj idaJ .n  
 gnaluid nad isanibmok paites tibib 2 kaynabes nagnapalid nakhadnipid gnay tibiB
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 nagnapal ek hadnip id gnay tibib 021 helorepid aggnihes ,ilak 4 kaynabes
.naabocrep  
atna naukalreP isanibmoK .1.3 lebaT  nad apaleK riA isartnesnoK ar  amaL
namadnereP  
naukalreP  L0 L1 L2 
K0 K0 L0 K0 L1 K0 L2 
K1 K1 L0 K1 L1 K1 L2 
K2 K2 L0 K2 L1 K2 L2 
K3 K3 L0 K3 L1 K3 L2 
K4 K4 L0 K4 L1 K4 L2 
 
.4.3    naitileneP naanaskaleP  
.1.4.3  tileneP tapmeT napaisreP i  na  
.1  muirotarobaL  
 tapmeT imonorgA muirotarobaL id nakanaskalid amatrep naitilenep  kutnu  
.ijib nahabmacekrep natamagnep nad ayapep hineb namadnerep  
.2  naitilenep nahaL napaisreP  
  nahal id nakanaskalid audek naitilenep tapmeT   satlukaF naabocrep
uaiR AKSUS NIU nakanreteP nad nainatreP .  naka gnay tapmet nakapurem nahaL
nakanugid   akam naitilenep tapmet iagabes breb irad nakhisrebid nahal  sinej iaga
 ,amlug  hanat apureb aidem nakaidesid manat mulebes uggnimes  hanat ,lios pot  
sret 1 x 01 gebilop malad nakkusamid tube 5 mc  krasadreb nususid nad  na tuoyal  
.)2 naripmaL( naitilenep  
.3  nagnuaN nataubmeP  
 irad taubid nagnuaN ten gnidahs   iagabes uyak gnait atres ,hudenep iagabes
.retem 6 gnajnap nad ,retem 3 rabel ,retem 2 naiggnitek nagned aggnaynep  
.2.4.3  namadnereP nad hineB napaisreP  
sareb nakanugid gnay hauB  amiled harem sateirav ayapep haub irad la
 naitilenep malad nakanugid gnay hineB .amas gnay nagnatamek takgnit nagned
 nagned iadnatid ,sigoloisif araces kasam hadus gnay ayapep haub irad libmaid
.gninuk anrawreb haub gnigad  
 hagnet naigab agitrepes halada aynhineb libmaid gnay haub naigaB
 madnerid hineb ayntujnaleS .gnuju nad lakgnap naigab naktukignem kadit nagned
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.5.4.3  nahabmacekreP aideM napaisreP  naarahilemeP nad  
.1  nahabmacekrep aidem napaisreP  
 kukalid hineb habmacek ayad natamagnep kutnU  ijib nahabmacekrep na
51 kaynabes  u rep ijib  .nagnalu 4 nagned naabocrep tin  nakukalid naijugneP
 aidem adap nahabmacekrep kab nakanuggnem nagned  gnadnak kupup nad hanat
.1:2 nagnidnabrep nagned  
.2   naarahilemeP  
.a   namariyneP  
  adap nakukalid namariyneP  nad igap  eros  nakanuggnem nagned irah
.robmeg  ariyneP  kab hurules adap paserem ria iapmas nakukalid nam
.nahabmacekrep  
.b  nagnaiyneP  
 aratna nagniasrep aynidajret iradnihgnem kutnu nakukalid nagnaiyneP
 nagnaiynep ,nahabmacekrep kab malad ada gnay amlug nagned amatu namanat
 arac nagned launam araces nakukalid  kab malad id hubmut gnay amlug tubacnem
.nahabmacekrep  
.6.4.3  naarahilemeP nad manaT aideM napaisreP  
.1  manaT aideM napaisreP  
 manat aidem napaisreP  nahubmutrep  kutnu   mulebes uggnim 1 nakukalid
 liospot hanat halada nakanugid gnay aideM .manat gned gnadnak kupup nad  na
hanat ayntujnaleS .1:2 nagnidnabrep  narotok raga naujut nagned kayaid   narotok
dit maladek kusam tuki ka  gebilop  .  liospot hanat halada ayntujnales hakgnaL
 malad ek nakisiid gebilop   narukureb 1 x 01 mc 5  .  gebiloP  hanat isireb halet gnay
 ratna karaj nagned naabocrep nagab nakrasadreb nususid naidumek  halada gebilop
.naabocrep tinu pait tibib 2 gebilop id manatid gnay tibib halmuJ .mc 02 x 02  
.2  manaT aideM naarahilemeP  
.a  namariyneP  
  nad igap adap nakukalid namariyneP eros   .robmeg nakanuggnem nagned irah
P  hurules adap paserem ria iapmas nakukalid namariyne .gebilop  
.b   nagnaiyneP  
 nad malad id adareb gnay amlug tapadret alibapa nakukalid nagnaiyneP
ratikes  gebilop  amlug tubacnem nagned launam araces nakukalid nagnaiyneP .
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ay  malad id ada gn gebilop   ratikes id gnay nakgnades gebilop   nagned nakukalid
.lukgnac nakanuggnem  
 
.5.3  natamagneP retemaraP  
.1.5.3   natamagneP P  ada M  aide P nahabmacekre  
.1  D habmacekreb aya  )%(  
 gnay lamron habmacek halmuj nakkujnunem habmacek ayad esatnesreP
 tapad  utkaw akgnaj malad utnetret nagnukgnil isidnok adap hineb helo naklisahid
ayad ,nakpatetid halet gnay  12 utkaw adap gnutihid habmacek  TSH   
:tukireb iagabes )1102 ,rabbaJ( habmacek ayad esatnesrep gnutihgnem sumuR  
= habmacek ayaD
 
   
∑ 𝑎𝑏𝑚𝑎𝑐𝑒𝑘 ℎ 𝑚𝑟𝑜𝑛 𝑎𝑙
∑ 𝑖𝑛𝑒𝑏 ℎ 𝑔𝑛𝑎𝑦  𝑚𝑎𝑛𝑎𝑡𝑖𝑑
x %001  
.2  rogiV skednI  )%(  
 gnay lamron habmacek halmuj gnutihgnem nagned nakukalid natamagneP
tamagnep adap lucnum )4102 ,itawamsU( 41 ek irah amatrep nagnutih na .  sumuR
utiay rogiv skedni nagnutihrep : 
 = VI
𝐺1
𝐷1
�
𝐺2
𝐷2
�
𝐺3
𝐷3
� ⋯ �
𝑛𝐺
𝑛𝐷
 
:nagnareteK  
VI  rogiv skednI :  
G utnetret irah adap habmacekreb gnay hineb halmuJ :  
D G nagned naiausesreb gnay utkaW :  
n rihka nagnutihrep adap irah halmuJ :   
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.4  toboB  )g( rakA hasaB  
TSH 03 rumu adap itamaid raka hasab toboB  gebilop aidem adap  .
/ria natorpmes nagned aidem irad nakhisrebid namanaT ,reyarps  raka ayapus -
 haleteS .sutup gnay ada kadit aynraka   uti  naidumek maj 1 hibel gnaruk naksiritid
.gnabmitid  
.5  rakA gnajnaP  gnajnapret  )mc(  
 uju iapmas raka rehel irad rukuid raka gnajnaP  haletes gnajnapret raka gn
b ayapep tibi  H 03 rumureb TS  gebilop aidem adap .  
 
.6.3  ataD sisilanA  
 nagnacnar magar kidis nagned sisilanaid naitilenep lisah ataD  kaca
S turunem lairotkaf pakgnel ytsilu  ,)0102( hisgnina  
Y kji  α + µ =  i β +  j + ( )βα ji  ε + kji  
Y     kji    K rotkaf adap natamagnep lisaH :  ek farat adap -i L rotkaf nad  ek farat adap -
 j ek agnalu adap nad -k 
µ          hagnet ialin naataR :  
αi  K rotkaf huragneP :  ek farat adap -i 
β  j    huragneP : L rotkaf   farat adap ek -j 
( )βα    ji : K rotkaf irad iskaretni huragneP  ek farat adap -  I  rotkaf nad L  farat adap ek j 
ε      kji    K rotkaf irad talag huragneP :  ek farat adap -  I  rotkaf nad L  farat adap ek -  j  nad
ek agnalu adap -k 
  irad natamagnep lisah ataD gnisam -  araces haloid naukalrep gnisam
cA nagnacnaR magar kidis sisilana nakanuggnem nagned kitsitats  pakgneL ka
baT adap lairotkaf )LAR( el 2.3 . 
lebaT  magaR kidiS sisilanA 2.3  
 rebmuS
 namagareK
)KS(  
 tajareD
)bd( sabeB  
 halmuJ
 tardauK
)KJ(  
 tardauK
 hagneT
)TK(  
F gnutiH  lebaT F  
50,0  10,0  
K k-1 KKJ  KTK  KTK GTK/  - - 
L L-1 LKJ  LTK  LTK GTK/  - - 
K  x L (k- ()1 L- )1  LK(KJ ) LK(TK ) LK(TK GTK/)  - - 
talaG  lk( r() - )1  GKJ  GTK  - - - 
latoT  lk r -1 TKJ  - - - - 
 
 02  
 
:nagnareteK  
)KF( iskeroK rotkaF     =
 
𝒀…𝟐
𝒓𝒍𝒌
 
 tardauK halmuJ )TKJ( latoT    = ∑ 𝑘𝑗𝑖𝑌 2 - KF  
KKJ( K rotkaF tardauK halmuJ ) =∑
𝑖𝑦 …2
𝑟𝑘
 - KF  
LKJ( L  rotkaF tardauK halmuJ        )   =  ∑
𝑌.𝑗.2
𝑟𝑙
 - KF  
J LK( KJ{ L nad K rotkaF iskaretnI tardauK halmu  =     })  ∑
𝑌.𝑗.2
𝑙𝑘
   KF -  KKJ - LKJ  
     )GKJ( talaG tardauK halmuJ      TKJ = –  KKJ -  LKJ – LKKJ  
 akiJ reb naukalrep  atayn adeb  akam  TRMD ijU nagned naktujnalid
( tseT egnaR elpitluM nacnuD  iagabes halada nacnuD karaJ ijU ledoM .%5 farat )
tukireb : 
= DJU  R𝛼, 𝜌, 𝑏𝑑  𝑡𝑎𝑙𝑎𝑔 �
𝐺𝑇𝐾
𝑛𝑎𝑔𝑛𝑎𝑙𝑢
 
:nagnareteK  
𝛼   ijU faraT : atayN  
ρ  naukalrep aynkaynaB :  
R  nacnuD karaJ ijU lebat irad ialiN :  
GTK   talag hagnet tardauK :  
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V PUTUNEP .  
 
 .1.5 nalupmiseK  
   tapad akam ,nakanaskalid halet gnay naitilenep lisah nakrasadreB
 awhab naklupmisid i  ria namadnerep nagned %57 isartnesnok aratna iskaretn
 adum apalek  ayad naktakgninem malad kiabret lisah nakirebmem maj 21 amales
kujat hasab tareb nad tibib iggnit ,rogiv skedni ,habmacek  ayapep namanat adap . 
 
naraS .2.5  
   adum apalek ria nakanuggnem naknarasiD nagned  d %57 isartnesnok na  
inem kutnu maj 21 namadnerep amal  nahubmutrep nad nahabmacekrep naktakgn
.ayapep tibib  
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AKATSUP RATFAD  
 
 namadnereP uhuS nad irA tiluK nasapeleP .6102 .otnairreH .E nad S ,hasiA
t ayapeP hineB isnamroD nahatameP padahre  .  nad igoloiB lanruJ
 ,igoloiB narajalebmeP ( 1 18 :)1 - .39  
 
 isartnesnoK iagabreB nairebmeP .6102 .itiabruN nad namriwidA ,.A ,haysnamrA
 .atsuboR ipoK tibiB adap apaleK riA  ,atrepaF MOJ 1 :)2( 3 - .21  
 
 .2102 .raithkaB ,.idrafuS ,.imatsuB  araH napareS d ifE na  nakupumeP isneis
 sateiraV idaP nahubmutreP atreS tafsohP lakoL  .  nemejanaM lanruJ
 nahaL ayadrebmuS 951 : )2( 1 - .071  
 
saiD , SFCD . D , .T.E. rengaW . L , .F. odnanreF . M , .A. enilevE   dna A.D.S.  .ziuL
 gnirud dees ayapap ni snoitaretla citamyzne dna lacigoloisyhP .0102
 .egarorts setnemeS ed arielisarB atsiveR ( 23 , 1): 841 -  .751  
 
 rutkurtS isaulavE nad hineB habmaceK ayaD naijugneP .5102 .inokaJ nad inaiflE
 .hineB habmaceK  ,nainatreP akimaniD lanruJ 54 :)1( 03 - .25  
 
 hareM iabaC hineB nopseR .7102 .osoruS .B nad ojdrahaR .P ,.itawanrE
(  muuna mucispaC .L )  apaleK riA namadnereP amaL adap asrauladaK
 .tibiB nahubmutreP nad rogiV ,satilibaiV padahret aduM  ,portirgA lanruJ
17 :)1( 51 -   .38   
 
 padahret aynhuragneP nad aduM apaleK riA  .4102  .ogoyaS  .S nad itparaF
D nanakeT   .hara KDC lanruJ - 322 )21(14 ,  698 : – 009 . 
 
E .8002 .N .S ,hamitaF t ireL nad apaleK riA satifitkef ubmutreP padahre  nah
B gnay aideM adap ailemorB saiH namanaT .adebre  ispirkS .  satlukaF
atrakaruS hayidammahuM satisrevinU nakididneP umlI nad naurugeK . 
 
.D nad idnaffA ,.P.L.N ,inayirdnI   .itawranuS  .8002  ayapeP nubeK naalolegneP
taheS . .koloS .akiporT hauB namanaT naitileneP ialaB  .mlH 33  
 
( ayapeP hineB satilibaiV isaulavE .1102 .A.A ,rabbaJ  ayapap aciraC  haleteS ).L
 .ramaK uhuS nad napabmeleK isidnoK adap nanapmiyneP ispirkS  .
 nainatreP satlukaF .rogoB nainatreP tutitsnI  
 
 padahret apaleK riA huragneP .7102 .otnakeoS .H.M nad S ,awlebaK
( ialedeK hineB nahabmacekreP  xam enicylG  .).L ,naideM lanruJ  9 :)2( 9 -
.91  
 
 uajiH apaleK riA huragneP .5102 .inajajdraM .S nad oytesarP .K.I ,.N.A ,akaK
reP padahret ( hituP iwaS namanaT iskudorP nad nahubmut  acissarB
sisnenihc   .).L  ,aidomirP 34 :)2( 11 - .06  
 
 .7002 .B .M ,eilaK ayapeP manatreB rabeneP .  H 021 .atrakaJ .ayadawS lm. 
 53  
 
 
 .9991 .B.M ,eilaK ayapeP manatreB  .VX ek isiveR isidE .  .ayadawS rabeneP
H 021 .atrakaJ lm. 
 
 isakilpitluM padahret apaleK riA huragneP .2102 .dihayS .F.S nad N.N ,anitsirK
 lozihrrohtnaX nagnudnaK nad ,gnapmiR iskudorP ,ortivni sanuT
 .nagnapaL id kawalumeT irtiL lanruJ 711 :)3( 81 , - .821  
 
 hineB isasirogivnI nad nanapmiyneP amaL .9002 .aniledA .E nad hanumeaM
 .oakaK rogiV padahret  ,gnetluS gnabtil aideM 65 :)1( 2 - .16  
 
 .R ,anilraM W. nad ycuL   ).L murgin repiP( adaleS ketS nopseR .2002 .inaN
 .itabaN imalA hubmuT rutagneP taZ nairebmeP padahret halajaM  
ayajiwirS 16 :)3( 53 , - .36  
 nad atsetocraS huragneP .5002 .otnatrahuS .R.M nad itainruM .E ,.itayraM
 nauluhadneP naukalreP atres hineB nagniregneP  nad satilibaiV padahret
 .).L ayapap aciraC( ayapeP hineB isnamroD ,imonorga nitelub lanruJ   33
32: )2( – 03 . 
 ipoK hineB nahabmacekreP nopseR .8102 .nawainruK .R nad irkuyS .C ,inayluM
( ps aeffoC  .apaleK riA malaD namadnereP nad isakifirakS padahret )
eP lanruJ  ,ardumasorgA naitilen 35 :)1( 5 -  .26  
 apaleK riA namadnereP amaL huragneP .7102 .niloaT .C.I.R nad I.K ,sahaniaN
 tibiB nahubmutreP padahret ipaS enirU natorpmeyneP isneukerF nad
( gnaniP  uhcetac acerA  .).L  ,gnireK nahaL isavresnoK nainatreP lanruJ  2
 :)1( 8- 01 . 
.B.S ,bisaN ,  .6102 .ododiW .D.W nad itekuS .K  huragneP  htworG tnalP
airetcabozihR gnitomorP  t ayapeP lawA nahubmutreP nad tibiB padahre  .
niteluB  itrohorgA , 4 36 :)1( - 96 . 
 
 ayapeP hineB tafiS naijugneP edoteM nagnabmegneP .3102 .itawadnilfoN
( pap aciraC aya   padahret hineB nanahateK ,isnamroD idutS iulalem ).L
 .hadneR uhuS nad isakiseD ispirkS  tutitsnI .anajrasacsaP halokeS .
.rogoB .rogoB nainatreP  
 
inaivatkO , ( ayapeP hineB tafiS naijugneP .2102 .L ayapap aciraC   nagned ).L
lreP  .hadneR uhuS nanapmiyneP nauka ispirkS  .   .rogoB nainatreP tutitsnI
.rogoB  
 
 huragneP  .9002  .ojrahaR .B nad itnamraD .S ,.inairbeF .T ,sakgnumaP
 nad kerggnA namanaT nahubmutreP padahreT apaleK riA nairebmeP
( rameS gnotnaK idrapus mulidepoihpaP  ol nad mearb  aideM adaP )be
 araces nosduhK V nI orti  . ifitneicS anrawaluM ( 01 , 2  :)  2141 – 141 .8  
 
 nahabmaneP huragneP .2102 .halidafruN .S nad inilativamrE .D ,.I.A ,ahtramaraP
 nad nahubmutreP padahret PAB nad AAN TPZ isartnesnoK isanibmoK
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 ijiB nagnabmekreP aT muibordneD muniluru   araces htimS J.J ortivnI  .
 ,STI ineS nad sniaS lanruJ 04 :)1( 1 - .34  
 
 heT nairebmeP isneukerF nad isartnesnoK satifitkefE .0102 .B .S ,anamreP
 naktakgnineM malad apaleK riA nad ipoK tiluK habmiL sopmoK
 .hauB idajneM oakaK agnuB nalisahrebeK ispirkS  .  nainareP satlukaF
.rebmeJ .rebmeJ satisrevinU  
 
 .4102 .itnayrA .E nad I ,irasanamreP hineB igolonkeT  .odnisserP ajawsA .
 .mlH 032 .atrakaygoY  
 
 hineB isakifirakS isisoP huragneP .8102 .inairieM nad suraB .A ,.A.A ,atanarP
padahret apaleK riA namadnereP nad   nad ijiB nahabmacekreP
( kasriS tibiB nahubmutreP  atacirum anonnA  .).L   ,kiporT nainatreP lanruJ
401 :)1( 5 - .211  
 
P.A ,abruP  ayapeP narasameP narulaS nad inatahasU natapadneP sisilanA .8002 .
 natamaceK ,ruhudhameL aseD nad ednamiC aseD :susaK( ainrofilaC
 .)taraB awaJ ,rogoB netapubaK ,nigniraC ispirkS  nainatreP satlukaF .
.rogoB .rogoB nainatreP tutitsnI  
 
rupmaS ,.I.D ,itawainruP  nad aduM apaleK riA nairebmeP .5102 .iniamrA nad on
P sareB naicuC riA ( teraK tibiB ada sisneilisarB aeveH rudiT ataM mutS )  .
 lanruJ  J mo  atrepaF 1 :)1( 2 , - .01  
 
nad otnatrahuS .R.M ,.A ,daysoR  .ridaQ .A  6102  .  nad satilibaiV nanuruneP aloP
 ayapeP hineB napmiS ayaD rogiV naagudneP edoteM nagnabmegneP  
( p aciraC  ayapa ).L  . aisenodnI .troH .J , 7 641 :)3( - 451 . 
 
 nad uhuS huragneP .4102 .saylI .S nad itawraD .I ,.onrawuS .C.F,.D ,nimsuR
aiV padahret nahabmacekreP aideM  gnecowruP hineB rogiV nad satilib
 .hineB naijugneP edoteM nakutneneM kutnu  ,orttiL luB 54 :)1( 52 - .25  
 
AG nairebmeP huragneP .1102.D ,nimsuR  3  amaL nad isartnesnoK iagabreB adaP
( gnecowruP hineB satilibaiV natakgnineP padahret isisibmI  allenipmiP
 najtaurp  .).kloM irttiL lanruJ .)3( 71 ,  
 
 namadnereP amaL nad apaleK riA sineJ naanuggneP huragneP .6102 .L ,hamiaS
( irimeK ijiB nahabmacekreP padahret  anacculom setiruelA  .)L ispirkS  .
.marataM satisrevinU nanatuheK idutS margorP   
nad itainruM .E ,.M ,iraS  trahuS .R S huragneP .5002 .otna  atsetocra  nad
eP hineB padahret nauluhadneP naukalreP atres hineB nagniregneP  ayap
( ayapap aciraC   .).L imonorgA niteluB , 32 :)2( 33 -   .03  
 ,irtivaS S.V. ( awayN gnubmaS gnataB ketS rakA iskudnI .5002  .H  arunyG
snebmucord  )ruoL(   .apaleK riA nakanuggneM ).rreM ispirkS  .   satlukaF
.rogoB nainatreP tutitsnI ,malA nauhategneP umlI nad akitametaM  
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 .3102 .gnitniG .J nad naigaiS .B ,.P ,nawaiteS amadnereP huragneP  oakaK hineB n
51( gMKPN kupuP nairebmeP nad apaleK riA malad - 51 -6- t )4 re adah  p
( oakaK tibiB nahubmutreP c amorboehT  oaca .L )  .  enilnO lanruJ
igolonketokeorgA 5621 :)4( 1 , - .6721  
agneP .4002 .E ,naahaiS t aduM apaleK riA isartnesoK hur  nahubmutreP padahre
( hareM iabaC iskudorP munna mucispaC   .).L ispirkS .  .nainatreP satlukaF
 satisrevinU uaiR . 
 tartiN muilaK isartnesnoK nad namadnereP amaL huragneP .9991 .R .A ,gnatohiS
 .irimeK hineB nahabmacekreP padahret )3ONK( .ispirkS   satlukaF
   .nadeM .USU nainatreP  
 .7102 .suraB .A nad yahaL .S.R ,.L.N ,gnosnugamiS  nad nahubmutreP nopseR
 iskudoP ( hareM gnawaB mucinolacsa muillA   riA isartnesnoK adap ).L
ibmU namadnereP amaL nad apaleK  . igolonketokeorgA lanruJ 71 :)1( 5 , -
.62  
 
 .9002 .riboS tekramrepuS satilauK luggnU ayapeP manatreB seskuS  .  
.mlH 161 .atrakaJ .akatsuP aidemorgA TP  
 
taF .S ,.itawrajuS  apaleK riA naanuggneP .1102 .anilreH nad inahoJ .E ,hanoh
 irtuP melaP nahubmutreP nad nahabmacekreP naktakgnineM kutnu
( illirem aihctieV  .) ugaS lanruJ 42 :)1( 01 , - .82  
 
( oakaK hineB satilibaiV .1102 .D.M.F ,wopmamuS oacac amorboehT   adap ).L
 .idaP makeS gnarA napmiS aideM lanruJ  ,tnemnorivnE lioS  201 :)3( 8 -
.501  
 
 .9002 .itekuS .K nad .S ,itahirpijuS luggnU ayapeP ayadiduB  .ayadawS rabeneP .
H 29 .atrakaJ lm. 
 
 rotkaF auD lairotkaF nagnacnaR nairaV sisilanA .0102 .R .D .S ,hisgninaytsiluS
 .IMMA edoteM nagned LAR ispirkS  umlI nad akitametaM satlukaF .
orogenopiD satisrevinU .malA nauhategneP . 
 
t aduM apaleK riA huragneP .1102 .T ,itnasuS padahre   namanaT nahubmutreP
( iwaS aecnuJ acissarB  ).L  d adebreB gnaY nairebmeP lavretnI nagne  .
 .ispirkS .urabnakeP .uaiR misaK firayS natluS iregeN malsI satisrevinU  
 
 .2002 .L ,opotuS hineB igolonkeT ajaR TP .  G H 732 .atrakaJ .adasreP odnifar lm. 
nad ayahaC huragneP .4891 .C .F ,onrawuS   padahret hineB naukalreP
P hineB nahabmacekreP ( ayape ayapap aciraC   .).L imonorgA nitelluB  51 ,
)3( 84 : - .06  
 
 .6102 .atilrA.T nad haysnaidraM .M ,.A ,nolobupmaT   namadnereP   agaS hineB
( aninovap arehtnanedA   ).L d K riA isartnesnoK iagabreB nagne  apale
eM kutnu  .habmaceK  satilauK naktakgnin  ,atrepaF MOJ  .)1( 3  
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awansirT .A ,n inairjaF .S ,.ontayiguS .A ,.S   huragneP .7102 .iduboyteS .L nad
 sanuT ataM isnamroD nahatameP adap hubmuT rutagneP taZ nairebmeP
( kureJ namanaT  surtiC  .isalukO lisaH )ps  iskudorP lanruJ ,namanaT   :)5( 5
247 - .747  
 
W ,sayT  . ( ayapeP namagareK isaulavE  .8002  .S ayapap aciraC   manE id ).L
L   .ilaloyoB id isako ispirkS .rogoB nainatreP tutitsnI .  
 
( oakaK hineB satiilibaiV ijU .4102 .N ,itawamsU oacac amorboehT   adap ).L
 .nanapmiyneP amaL nad napmiS aideM iagabreB ispirkS  satlukaF .
.uaiR iregeN malsI satisrevinU .nakanreteP nad nainatreP  
 
 .9002 .L.B ,imatU  nad APIMF igoloiB awsisahaM kutnu II nahubmuT igoloisiF
igoloiB nakididneP kaygoY .nalhaD damhA satisrevinU . .atra  
 
 nad apaleK riA malad oakaK habmaceK namadnereP huragneP .3991 .J ,oyulaW
( oakaK tibiB nahubmutreP padahret aerU nakupumeP  oacac amorboehT
 .).L .ispirkS  .rogoB .rogoB nainatreP tutitsnI  
 
.A.I.D ,itaW  .3102  d namadnereP amaL nad isartnesnoK huragneP  riA mala
( apaleK areficuN socoC t ) allesoR hineB satilibaiV padahre  M   hare
(  affiradbaS sucsibiH )affiradbaS .raV  . ispirkS  nad sniaS satlukaF .
 malsI satisrevinU .igolonkeT gnalaM  miharbI kilaM analuaM  iregeN . 
 
ONK isartnesnoK huragneP .9102 .S ,itaW  3 ahret  hineB isnamroD nahatameP pad
( ayapeP  ayapap aciraC  .).L .ispirkS   natluS iregeN malsI satisrevinU
.urabnakeP .uaiR misaK firayS  
 
 ,iradnaluW R P hineB tafiS naijugneP .7002 .R. ( ayape ayapap aciraC  L. d )  nagne
 .nigniD uhuS nanapmiyneP ispirkS  tutitsnI . .rogoB nainatreP  .rogoB  
 
( gnaniP ijiB nahabmacekreP .8002 .imatsuB nad imimsoR ,.D ,azoY  acerA
uhcetac   .apaleK riA namadnereP utkaW aparebeB adap ).L  ,ugaS lanruJ
73 :)2( 7 - .34  
 
 kupuP nad aduM apaleK riA isakilpA .7102 .idakuS nad hanasaH .U.H ,.F ,orhuZ
K ( hareM melaP ijiB nahabmacekreP adap gnicsa  akkal syhcatsotryC
 .).cceB  ,rasaD umlI lanruJ 71 :)1( 81 - .42   
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NARIPMAL  
amileD hareM ayapeP namanaT ispirkseD .1 naripmaL  
hauB gnajnaP       12 : - mc 03  
hauB rakgniL       03 : - mc 04  
hauB toboB       8,0 : - gk 9,1  
hauB aggnoR kutneB       gnatniB : amil tudusreb  
gnigad nasarekeK      53,0 : - )mc/gk( 08,0   
nasinamek takgniT      11 : - xirb° 41  
tiluk nasarekeK      86,0 : - )mc/gk( 88,0  
haub kutneB       sirdniliS :  
haub gnigad anraW      naharemek eynarO :  
SST        11 : - XIRB° 05,41  
gnay haub naigab esatnesreP  nakamid tapad   07 : - %68  
haub gnigad labeT      5,2 : - mc 5,4  
haub aggnor kutneB      amil tudus gnatniB :  
 kasam haub gnigad rutskeT     layneK :  
C nimatiV       04,34 : - g001/gm 52,89  
agnubreB rumU      4 : - manat haletes nalub 5  
nohop/hauB halmuJ      46 : – misum/07  
amatrep nenaP rumU      7 : -  nalub 8  
iskudorP       97 : - )nalub tapme/ah/not( 09  
 m 5,2 x 5,2 :ah/isalupop halmuJ manaT karaJ  namanat 0061 :  
 
.)8002( akiporT hauB namanaT naitileneP ialaB :rebmuS  
 
 
 
 
 
 
 
 
 04  
 
 .2 naripmaL  tuoyaL naitileneP  
K1 L0 )3(  K0 L0 )1(  K3L0 )2(  K3 L0 )4(  
K4 L0 )4(  K1 L1 )3(  K0L2 )4(  K3 L2 )1(  
K1 L0 )2(  K3 L1 )1(  K2L1 )1(  K2 L0 )3(  
K1 L2 )2(  K0 L1 )1(  K0L0 )4(  K3 L2 )2(  
K4 L0 )3(  K1 L1 )4(  K4L2 )4(  K2 L2 )1(  
K1 L0 )1(  K3 L1 )4(  K4L2 )1(  K0 L0 )2(  
K2 L1 )3(  K4 L1 )1(  K0 L2 )2(  K2 L0 )1(  
K2 L2 )4(  K1 L0 )4(  K4L2 )2(  K3 L1 )4(  
K4 L0 )2(  K0 L1 )2(  K0L2 )3(  K1 L1 )1(  
K2 L2 )3(  K4 L1 )4(  K1L2 )1(  K3 L1 )3(  
K4 L0 )1(  K1 L2 )4(  K2L1 )2(  K2 L0 )4(  
K1 L2 )3(  K4 L1 )2(  K0L1 )3(  K2 L2 )2(  
K2 L1 )4(  K1 L1 )2(  K3L2 )3(  K3 L2 )4(  
K4 L2 )3(  K0 L0 )2(  K3L0 )3(  K4 L1 )3(  
K2 L0 )2(  K3 L0 )3(  K0L2 )1(  K0 L1 )4(  
 
:nagnareteK  
K0  )sedauqa malad namadnereP( %0 isartnesnoK =  
K  1   %52 apalek ria isartnesnoK =  
K2 %05 apalek ria isartnesnoK =  
K3  %57 apalek ria isartnesnoK =  
K  4  %001 apalek ria isartnesnoK =  
L0     =  namadnereP utkaW maJ 0  
L1     =  namadnereP utkaW maJ 6  
L2     =  namadnereP utkaW maJ 21    
nagnalU = 4,3,2,1  
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 naitileneP nataigeK rulA nagaB .3 naripmaL  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
nahaL napaisreP  
manaT aideM napaisreP  
hineB iskeleS  
apaleK ria namadnereP  
 isartnesnoK
 amales %0
 21 nad 6 , 0
 maj  
 
 isartnesnoK
 %001
 6 ,0 amales
maj 21 nad  
 
 isartnesnoK
 amales %57
 21 nad 6 ,0
maj  
 
 isartnesnoK
 amales %52
 21 nad 6 ,0
maj  
 isartnesnoK
 amales %05
 21 nad 6 ,0
maj  
 
 namananeP  
naarahilemeP  
natamagneP  
 24  
 
naripmaL   nahutubeK nagnutihreP .4 nakhutubid gnay apaleK riA  
 %0 isartnesnoK  sedauqa lm 002 =  
   %52 isartnesnoK  %57 + apalek ria %52 =  sedauqa  
          sedauqa lm 051 + apalek ria lm 05 =  
 %05 isartnesnoK  %05 + apalek ria %05 =  sedauqa  
        sedauqa lm 051 + apalek ria lm 001 =  
  %57 isartnesnoK  %52 + apalek ria %57 =  sedauqa  
        lm 05 + apalek ria lm 051 =  sedauqa  
 %001 isartesnoK  apalek ria %001 =  
apalek ria lm 002 =  
 ,maj 21 nad 6 ,0 namadnerep utkaw nagned ilak 4 kaynabes gnaluiD  aggnihes
:utiay aynnamadnerep utkaw pait apalek ria nahutubek helorepid  
 %52 isartnesnoK   4 x lm 05 =  
       lm 002 =  
 %05 isartnesnoK  4 x lm 001 =  
       lm 004 =  
 %57 isartnesnoK  4 x lm 051 =  
        lm 006 =  
 %001 isartnesnoK   4 x lm 002 =  
          = lm 008  
apalek ria nahutubek ,idaJ   008 + 006 + 004 + 002 =  
                 lm 0002 =  
 ria aggnihes ,lm 0002 nakhutubid gnay apalek ria namadnerep utkaw farat paiteS
.retil 6 uata lm 0006 halada ini naitilenep malad nakhutubid gnay apalek  
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.5 naripmaL  magaR kidiS nasakgniR  
)gnutiH F( magaR kidiS nasakgniR  
 retemaraP
natamagneP  
 .F gnutiH  
isartnesnoK  namadnereP amaL  iskaretnI  % KK  
habmaceK ayaD  **27,6  31,61 **  33,2 *        06,11  
rogiV skednI  22,4 **  ,41 77** *52,2  90,61  
tibiB iggniT  82,5 **  **99,93  94,2 * 30,31  
nuaD halmuJ  nt72,0  90,0 nt  nt43,1  3,01  
kujaT hasaB tareB  70,9 ** *07,9 * 47,6 ** 80,31 t 
hasaB tareB  rakA  nt49,0  *45,3  *91,2  34,81 t 
gnajnaP  rakA  nt42,1  12,0 nt  nt67,0  73,22  
: nagnareteK  nt  atayn kadit :  
* atayn adebreb :  
 **  atayn tagnas adebreb :  
 KK  namagarek neisifeoK :  
t id atad : sumur nakanuggnem isamrofsnart  √
 
𝑥 � 0.5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 44  
 
6 naripmaL  . habmacekreB ayaD  )%(  
 
 
0L  1L  2L  LATOT  NAATAR  U/NAATAR  
0K  022  76.682  76.603  33.318  11.172  87.76  
1K  76.682  00.062  00.043  76.688  65.592  09.37  
2K  00.042  76.682  76.603  33.338  87.772  44.96  
3K  33.372  76.623  33.353  33.359  87.713  44.97  
4K  00.042  33.372  76.642  067  33.352  33.36  
LATOT  0621  33.3341  33.3551  66.6424  
  NAATAR  99.152  76.682  76.013  
   U/AATAR  99.26  76.17  76.77  
    
 
 kidis sisilanA lebaT habmacekreB ayaD )AVONA( magar  
KS  BD  KJ  TK  tih f  
 f  lebaT  
%5  %1  
K 4 78.1181  79.254  ** 27.6  65.2  87.2  
L 2 78.4712  34.7801  ** 31.61  12.2  21.8  
LxK  8 58.4521  68.651    *33.2  61.2  49.2  
talaG  54  43.3303  14.76        
latoT  95  39.4728          
 nagnareteK atayn kadiT =  nt :  
           atayn adebreB = *  
         atayn adebreb tagnaS = **  
 
87.07 :mumu naataR  
KK    :  √
 
76 . 14   / % 001 x  87.07  
% 6.11 :  
silanA habmacekreb ayad kitsitatS si : 
KF    =
�Y...�2
bar
  =
6424 . 66 2
3x5x4
   =
94143081
06
 61.965003 =  
TKJ    =  ∑ )jiY( 2– 33.37( = KF 2 3.35 + 2 76.66 +…+…+ 2  ) – 61.965003  
  39.4728 =  
)K(KJ    =
∑�Y.𝑖.�2
br
 – KF    =
318 . 33 2+ 688 . 76 2+ 338 . 33 2+ 359 . 33 2+ 067 2
4𝑥3
 – 61.965003  
   = 78.1181  
)L(KJ    =  
∑�Y.𝑗.�2
ar
 – KF    =
0621 2+ 3341 . 33 2+ 3551 . 33 2
4𝑥5
 – 61.965003  
78.4712 =  
)LK(KJ    =  
∑�Y. 𝑗𝑖 .�2
r
 – KF - )K(KJ - )L(KJ  
    =
022 2+ 682 . 76 2 +⋯+⋯+ 642 . 76 2
4
 –  61.965003 –  78.1181 – 78.4712  
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  58.4521 =  
GKJ    TKJ = –  )K(KJ –  )L(KJ –  = )LK(KJ  39.4728 –  78.1181 –  78.4712 – 
58.4521  
  43.3303 =  
 
habmacekreB ayaD )DJU( nacnuD tujnal ijU  
P 2 3 4 5 
TRMD  858.2  500.3  201.3  171.3  
YS  73.2  73.2  73.2  73.2  
sitirK ialiN  77.6  21.7  53.7  25.7  
 
isartnesnoK  atareR  
 
isatoN  
3K  44.97  39.17  a 
1K  98.37  45.66  ba  
2K  44.96  23.26  cb  
0K  87.76  00.16  cb  
4K  33.36  
 
c 
  
P 2 3 
TRMD  858.2  500.3  
YS  48.1  48.1  
sitirK ialiN  52.5  25.5  
 
P naukalre  atareR  P       atarer naadebre  
2L  76.77  51.27  a 
1L  76.17  24.66  b 
0L  36  - c 
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P 2 3 4 5 6 7 8 
TRMD  858.2  500.3  201.3  171.3  422.3  662.3  3.3  
YS  11.4  11.4  11.4  11.4  11.4  11.4  11.4  
sitirK ialiN  37.11  43.21  37.21  20.31  32.31  14.31  55.31  
 
9 01  11  21  31  41  51  
823.3  253.3  273.3  983.3  404.3  814.3  924.3  
11.4  11.4  11.4  11.4  11.4  11.4  11.4  
66.31  67.31  48.31  19.31  79.31  30.41  80.41  
 
naukalreP  atareR  naatar naadebreP  isatoN  
2L3K  33.88  62.47  a 
2L1K  58  79.07  ba  
1L3K  76.18  96.76  cba  
2L0K  76.67  57.26  dcba  
2L2K  76.67  28.26  edcba  
1L0K  76.17  19.75  edcb  
1L2K  76.17  00.85  edcb  
0L1K  76.17  21.85  fedcb  
1L4K  33.86  39.45  fedc  
0L3K  33.86  01.55  fedc  
1L1K  56  89.15  fed  
2L4K  76.16  39.84  fe  
0L4K  06  66.74  fe  
0L2K  06  72.84  fe  
0L0K  55  
 
f 
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)%( rogiV skednI .7 naripmaL  
  
 
0L  1L  2L   LATOT  NAATAR  U/NAATAR  
0K  38.54  64.26  91.87  84.681  61.26  45.51  
1K  7.96  63.85  15.38  75.112  25.07  36.71  
2K  37.45  33.46  94.37  55.291  81.46  50.61  
3K  22.26  25.97  78.78  16.922  45.67  31.91  
4K  79.85  23.56  16.06  9.481  36.16  14.51  
LATOT  54.192  99.923  76.383  11.5001  
  NAATAR  92.85  899.56  437.67  
   U/NAATAR  5275.41  5994.61  5381.91  
    
rogiV skednI )AVONA( magar kidis sisilanA lebaT  
KS  BD  KJ  TK  tih f  
 f  lebaT  
%5  %1  
K 4 46.221  66.03  ** 22.4  65.2  87.2  
L 2 25.412  62.701  ** 77.41  12.2  21.8  
LxK  8 47.031  43.61  * 52.2  61.2  49.2  
talaG  54  88.623  62.7  
   
latoT  95  97.497      
atayn kadiT =  nt : nagnareteK  
           atayn adebreB = *  
         atayn adebreb tagnaS = **  
 
57.61 :mumu naataR  
KK   : √
 
7. 62   / % 001 x  57.61   
%90.61 :  
:rogiv skedni kitsitatS sisilanA  
KF    =
�Y...�2
bar
  =
5001 . 11 2
3x5x4
   =
6420101 . 11
06
 44.73861 =  
TKJ    =  ∑ )jiY( 2– 45.51( = KF 2 48.11 + 2 11.41 +…+…+ 2  ) – 44.73861  
  97.497 =  
)K(KJ    =
∑�Y.𝑖.�2
br
 – KF    =
681 . 84 2+ 112 . 75 2+ 291 . 55 2+ 922 . 16 2+ 481 .92
4𝑥3
 – 44.73861  
   = 46.221  
)L(KJ    =  
∑�Y.𝑗.�2
ar
 – KF    =
192 . 54 2+ 923 . 99 2+ 383 . 76 2
4𝑥5
 – 44.73861  
25.412 =  
)LK(KJ    =  
∑�Y. 𝑗𝑖 .�2
r
 – KF - )K(KJ - )L(KJ  
 84  
 
    =
 
54 . 38 2+ 26 . 64 2 +⋯+⋯+ 06 . 14 2
4
 –  44.73861 –  46.221 – 25.412  
  47.031 =  
GKJ    TKJ = –  )K(KJ –  )L(KJ –  = )LK(KJ  97.497 –  46.221 –  25.412 – 
47.031  
  88.623 =  
 
rogiV skednI )DJU( nacnuD karaJ ijU  
P 2 3 4 5 
TRMD  858.2  500.3  201.3  171.3  
YS  87.0  87.0  87.0  87.0  
sitirK ialiN  22.2  43.2  14.2  74.2  
 
 isartnesnoK  atareR  P naatar naadebre  isatoN  
3K  31.91  76.61  a 
1K  36.71  22.51  ba  
2K  50.61  17.31  b 
0K  45.51  23.31  b 
4K  14.51    b 
 
P 2 3 
TRMD  858.2  500.3  
YS  23.0  23.0  
sitirK ialiN  09.0  59.0  
 
namadnereP amaL   atareR  naatar naadebreP    
2L  5381.91  32.81  a 
1L  5994.61  06.51  b 
0L  5275.41    c 
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P 2 3 4 5 6 7 8 
TRMD  858.2  500.3  201.3  171.3  422.3  662.3  3.3  
YS  53.1  53.1  53.1  53.1  53.1  53.1  53.1  
sitirK ialiN  58.3  50.4  81.4  72.4  43.4  04.4  54.4  
 
9 01  11  21  31  41  51  
823.3  253.3  273.3  983.3  404.3  814.3  924.3  
53.1  53.1  53.1  53.1  53.1  53.1  53.1  
84.4  25.4  45.4  75.4  95.4  06.4  26.4  
 
naukalreP  atareR  isatoN      naadebreP  
2L3K  79.12  53.71  a 
2L1K  88.02  72.61  ba  
1L3K  88.91  92.51  cba  
2L0K  55.91  89.41  dcba  
2L2K  73.81  38.31  edcba  
0L1K  34.71  19.21  fedcb  
1L4K  33.61  58.11  fedcb  
1L2K  80.61  46.11  fedc  
1L0K  26.51  12.11  gfedc  
0L3K  65.51  12.11  gfedc  
2L4K  51.51  88.01  gfed  
0L4K  47.41  65.01  gfe  
1L1K  95.41  45.01  gfe  
0L2K  86.31  38.9  gf  
0L0K  64.11  
 
g 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 05  
 
)mc( tibiB iggniT .8 naripmaL  
 
 
0L  1L  2L   LATOT  NAATAR  U/NAATAR  
0K  5.83  52.85  95  57.551  29.15  89.21  
1K  5.93  85  57.07  52.861  80.65  20.41  
2K  05  57.95  5.27  52.281  57.06  91.51  
3K  52.85  5.95  5.87  52.691  24.56  53.61  
4K  52.94  5.86  57.16  5.971  38.95  69.41  
L LATOT  5.532  403  5.243  288  
  NAATAR  1.74  8.06  5.86  
   U/NAATAR  577.11  2.51  521.71  
    
A lebaT )mc( tibiB iggniT )AVONA( magar kidis sisilan  
KS  BD  KJ  TK  tih f  
 f  lebaT  
%5  %1  
K 4 65.77  93.91  **82.5  65.2  87.2  
L 2 37.392  68.641  **99.93  12.2  21.8  
LxK  8 40.37  31.9  94.2 * 61.2  49.2  
talaG  54  82.561  76.3     
latoT  95  6.906      
 : nagnareteK   atayn kadiT = nt  
            atayn adebreB = *  
          atayn adebreb tagnaS = **  
 
 
7.41 :mumu naataR  
KK  :    √
 
3. 76 % 001 x  7.41/  
% 30.31 :  
silanA :tibib iggnit kitsitatS si  
KF    =
�Y...�2
bar
  =
288 2
3x5x4
    =
429777
06
  = 4.56921  
TKJ    =  ∑ )jiY( 2– 52.9( = KF 2 5.01+ 2 5.51+…+…+ 2  ) – 4.56921  
  6.906 =  
K(KJ )   =
∑�Y.𝑖.�2
br
 – KF    =
551 . 57 2+ 861 . 52 2+ 281 . 52 2+ 691 . 52 2+ 971 .52
4𝑥3
 – 4.56921  
   = 65.77  
L(KJ )   =  
∑�Y.𝑗.�2
ar
 – KF    =
532 .52+ 403 2+ 243 .52
4𝑥5
 – 4.56921  
37.392 =  
LK(KJ )   =  
∑�Y. 𝑗𝑖 .�2
r
 – KF - )K(KJ - L(KJ ) 
    =
83 .52+ 85 . 52 2+⋯+⋯+ 16 . 57 2
4
 – 4.56921  –  65.77 –  27.392  
 15  
 
  40.37 =  
GKJ    TKJ = –  )K(KJ –  )L(KJ – LK(KJ  = )  60.906 –  65.77 –  27.392 – 30.37  
  82.561 =  
 
 ijU  karaJ tibiB iggniT )DJU( nacnuD  
 
P 2 3 4 5 6 7 8 
TRMD  858.2  500.3  201.3  171.3  422.3  662.3  3.3  
yS  69.0  69.0  69.0  69.0  69.0  69.0  69.0  
 ialiN
sitirK  47.2  88.2  79.2  40.3  90.3  31.3  61.3  
 
9 01  11  21  31  41  51  
823.3  253.3  273.3  983.3  404.3  814.3  924.3  
yS  69.0  69.0  69.0  69.0  69.0  69.0  
91.3  12.3  32.3  52.3  62.3  72.3  82.3  
 
P 2 3 4 5 
TRMD  858.2  500.3  201.3  171.3  
YS  13.0  13.0  13.0  13.0  
sitirK ialiN  78.0  29.0  59.0  79.0  
 
   isartnesnoK  atareR  P naatar naadebre  
3K  53.61  83.51  a 
2K  91.51  32.41  b 
4K  69.41  30.41  cb  
1K  20.41  51.31  d 
0K  89.21  - e 
 
P 2 3 
TRMD  858.2  500.3  
YS  81.0  81.0  
ialiN  sitirK  25.0  55.0  
 
P naukalre  atareR  P naatar naadebre  
2L  5.86  59.76  a 
1L  8.06  82.06  b 
0L  1.74  
 
c 
 
 
 
 
 
 25  
 
P 2 3 4 5 6 7 8 
TRMD  858.2  500.3  201.3  171.3  422.3  662.3  3.3  
SITIRK .N  47.2  88.2  79.2  40.3  90.3  31.3  61.3  
 
9 01  11  21  31  41  51  
823.3  253.3  273.3  983.3  404.3  814.3  924.3  
91.3  12.3  32.3  52.3  62.3  72.3  82.3  
 
naukalreP  atareR  R naadebreP naata  isatoN  
2L3K  36.91  53.61  a 
2L2K  21.81  58.41  ba  
2L1K  96.71  34.41  cba  
1L4K  31.71  88.31  dcba  
2L4K  44.51  12.21  edcb  
1L2K  49.41  37.11  edcb  
1L3K  88.41  96.11  edcb  
2L0K  57.41  95.11  edcb  
0L3K  65.41  34.11  edcb  
1L0K  65.41  74.11  edcb  
1L1K  5.41  64.11  edc  
0L2K  5.21  35.9  fe  
0L4K  13.21  34.9  fe  
0L1K  88.9  41.7  f 
0L0K  36.9  
 
f 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 35  
 
)ialeh( nuaD halmuJ .9 naripmaL  
 
0L  1L  2L   LATOT  NAATAR  U/NAATAR  
0K  5.34  05  24  5.531  71.54  330.9  
1K  5.44  44  5.44  331  33.44  80.11  
2K  44  5.14  5.54  131  76.34  19.01  
3K  5.64  34  5.64  631  33.54  33.11  
4K  44  64  34  331  33.44  80.11  
 LATOT  5.222  5.422  5.122  5.866  
  NAATAR  5.44  9.44  3.44  
   U/NAATAR  521.11  338078.1  570.11  
    
 
A lebaT )ialeh( nuaD halmuJ )AVONA( magar kidis sisilan  
KS  BD  KJ  TK  tih f  
 f  lebaT  
%5  %1  
K 4 04.1  53.0  nt 72.0  65.2  87.2  
L 2 32.0  21.0  nt 90.0  12.2  21.8  
LxK  8 1.41  67.1  nt 43.1  61.2  49.2  
talaG  54  13.95  23.1     
latoT  95  50.57      
nt : nagnareteK   atayn kadiT =  
           atayn adebreB = *  
         atayn adebreb tagnaS = **  
 
41.11 :mumu naataR  
KK  : √
 
1. 23 % 001 x  41.11/  
% 3.01 :  
silanA nuad halmuj kitsitatS si : 
KF    =
�Y...�2
bar
  =
866 .52
3x5x4
    =
298644
06
  = 2.8447  
TKJ    =  ∑ )jiY( 2– 21( = KF 2 11 + 2 11+…+…+ 2  ) – 2.8447  
  50.57 =  
K(KJ )   =
∑�Y.𝑖.�2
br
 – KF    =
531 2+ 331 2+ 131 2+ 631 2+ 331 2
4𝑥3
 – 2.8447  
   = 4.1  
L(KJ )   =  
∑�Y.𝑗.�2
ar
 – KF    =
222 .52+ 422 .52+ 122 .52
4𝑥5
 – 2.8447  
32.0 =  
 
 
 
 45  
 
LK(KJ )   =  
 
∑�Y. 𝑗𝑖 .�2
r
 – KF - )K(KJ - L(KJ ) 
    =
34 .52+ 05 2+⋯+⋯+ 34 2
4
 –  2.8447 –  4.1 – 32.0  
  1.41 =  
GKJ    TKJ = –  )K(KJ –  )L(KJ – LK(KJ  = )  40.57 –  4.1 –  32.0 –  1.41  
  13.95 =  
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01 naripmaL kujaT hasaB tareB .  )g(  
isamrofsnartid mulebes ataD  
 
0L  1L  2L  LATOT  NAATAR  U/NAATAR  
0K  72.9  13.52  6.41  81.94  93.61  01.4  
1K  99.11  64.51  12.71  66.44  98.41  27.3  
2K  48.91  94.71  70.91  4.65  8.81  7.4  
3K  41.81  41.02  44.52  27.36  42.12  13.5  
4K  25.51  29.22  30.51  74.35  28.71  64.4  
LATOT  67.47  23.101  53.19  34.762  
  NAATAR  59.41  62.02  72.81  
   U/NAATAR  47.3  70.5  75.4  
    
isamrofsnartid haletes ataD  
 
0L  1L  2L   LATOT  NAATAR  U/NAATAR  
0K  56.6  04.01  30.8  80.52  63.8  90.2  
1K  54.7  43.8  47.8  45.42  81.8  40.2  
2K  90.9  87.8  51.9  20.72  10.9  52.2  
3K  49.8  83.9  89.31  03.23  77.01  96.2  
4K  43.8  59.9  52.8  45.62  58.8  12.2  
 LATOT  74.04  68.64  51.84  84.531  
  NAATAR  90.8  73.9  36.9  
   U/NAATAR  20.2  43.2  14.2  
    
A lebaT )g( kujaT hasaB tareB )AVONA( magar kidis sisilan  
KS  BD  KJ  TK  tih f  
 f  lebaT  
%5  %1  
K 4 71.3  97.0      **70.9  65.2  87.2  
L 2 96.1  58.0  **07.9  12.2  21.8  
LxK  8 17.4  95.0  **47.6  61.2  49.2  
talaG  54  9.3  90.0        
latoT  95  94.31          
nt : nagnareteK   atayn kadiT =  
           atayn adebreB = *  
         atayn adebreb tagnaS = **  
 
62.2 :mumu naataR  
KK  : √
 
0. 90 % 001 x  62.2 /  
% 80.31 :  
 
 
 
 65  
 
KF    =
 
�Y...�2
bar
  =
531 . 84 2
3x5x4
   =
45381 . 81
06
 09.503 =  
TKJ    =  ∑ )jiY( 2– 93.1( = KF 2 48.1 + 2 39.1 +…+…+ 2  ) – 9.503  
  94.31 =  
)K(KJ    =
∑�Y.𝑖.�2
br
 – KF    =
52 . 80 2+ 42 . 45 2+ 72 . 20 2+ 23 . 03 + 62 . 45 2
4𝑥3
 – 9.503  
   = 71.3  
)L(KJ    =  
∑�Y.𝑗.�2
ar
 – KF    =
04 . 74 2+ 64 . 68 2+ 84 . 51 2
4𝑥5
 – 9.503  
96.1 =  
)LK(KJ    =  
∑�Y. 𝑗𝑖 .�2
r
 – KF - )K(KJ - )L(KJ  
    =
6. 56 2+ 01 .42+⋯+⋯+8. 52 2
4
 – 9.503  –  71.3 – 96.1  
   = 17.4  
GKJ    TKJ = –  )K(KJ –  )L(KJ –  = )LK(KJ 94.31  –  71.3 –  96.1 – 17.4  
  9.3 =  
 
)g( kujaT hasaB tareB )DJU( nacnuD karaJ ijU  
P 2 3 4 5 
TRMD  858.2  500.3  201.3  171.3  
YS  3700.0  3700.0  3700.0  3700.0  
sitirK ialiN  120.0  220.0  320.0  320.0  
 
isartnesnoK  atareR  naataR naadebreP  isatoN  
3K  96.2  76.2  a 
2K  52.2  32.2  b 
4K  12.2  91.2  c 
0K  90.2  70.2  d 
1K  40.2  
 
e 
 
P 2 3 
TRMD  858.2  500.3  
YS  400.0  400.0  
sitirK ialiN  210.0  310.0  
 
namadnereP amaL  atareR  naataR naadebreP  isatoN  
2L  14.2  93.2  a 
1L  43.2  33.2  b 
0L  20.2  
 
c 
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P 2 3 4 5 6 7 8 
TRMD  858.2  500.3  201.3  171.3  422.3  662.3  3.3  
YS  51.0  51.0  51.0  51.0  51.0  51.0  51.0  
sitirK.N  24.0  44.0  64.0  74.0  84.0  84.0  94.0  
 
9 01  11  21  31  41  51  
823.3  253.3  273.3  983.3  404.3  814.3  924.3  
51.0  51.0  51.0  51.0  51.0  51.0  51.0  
94.0  05.0  05.0  05.0  05.0  05.0  15.0  
 
naukalreP  atareR  
 naadebreP
atarer  isatoN  
2L3K  05.3  99.2  a 
1L0K  06.2  01.2  b 
1L4K  94.2  99.1  cb  
1L3K  53.2  48.1  dcb  
2L2K  92.2  97.1  dcb  
0L2K  72.2  87.1  dcb  
0L3K  32.2  47.1  dcb  
1L2K  02.2  17.1  dcb  
2L1K  91.2  07.1  dcb  
1L1K  90.2  16.1  edc  
0L4K  90.2  26.1  edc  
2L4K  60.2  06.1  edc  
2L0K  10.2  65.1  edc  
0L1K  68.1  44.1  ed  
0L0K  66.1  
 
e 
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)g( rakA hasaB tareB .11 naripmaL  
isamrofsnartid mulebes ataD  
 
0L  1L  2L  LATOT  NAATAR  U/NAATAR  
0K  99.4  51.02  88.9  20.53  76.11  29.2  
1K  12.7  50.9  85.01  48.62  59.8  42.2  
2K  3.31  81.11  39.9  14.43  74.11  78.2  
3K  40.11  8.01  78.31  17.53  09.11  89.2  
4K  71.01  99.41  33.11  94.63  61.21  40.3  
LATOT  17.64  71.66  95.55  74.861  
  NAATAR  43.9  32.31  21.11  
   U/NAATAR  33.2  13.3  87.2  
    
isamrofsnartid haletes ataD  
 
0L  1L  2L  LATOT  NAATAR  U/NAATAR  
0K  12.5  82.9  66.6  51.12  50.7  67.1  
1K  30.6  56.6  29.6  06.91  35.6  36.1  
2K  76.7  02.7  38.6  07.12  32.7  18.1  
3K  11.7  41.7  09.7  51.22  83.7  58.1  
4K  49.6  22.8  71.7  33.22  44.7  68.1  
LATOT  79.23  94.83  74.53  39.601  
  NAATAR  95.6  07.7  90.7  
   U/NAATAR  56.1  29.1  77.1   
   
)g( rakA hasaB tareB )AVONA( magar kidis sisilanA lebaT  
KS  BD  KJ  TK  tih f  
 f   lebaT  
%5  %1  
K 4 04.0  01.0  49.0  nt  65.2  87.2  
L 2 67.0  83.0  45.3  * 12.2  21.8  
LxK  8 98.1  42.0  91.2  * 61.2  49.2  
talaG  54  68.4  11.0        
latoT  95  29.7          
atayn kadiT =  nt : nagnareteK  
           atayn adebreB = *  
         atayn adebreb tagnaS = **  
 
 :mumu naataR 87.1  
KK   : √
 
0. 11 87.1/   % 001 x  
34.81 :  % 
 
KF    =
�Y...�2
bar
  =
601 . 39 2
3x5x4
   =
33411 . 22
06
 55.091 =  
TKJ    =  ∑ )jiY( 2– 79.0( = KF 2 64.1 + 2 46.1 +…+…+ 2  ) – 55.091  
 95  
 
  29.7 =  
)K(KJ    =
 
∑�Y.𝑖.�2
br
 – KF    =
12 . 51 2+ 91 .62+ 12 .72+ 22 . 51 2+ 22 . 33 2
4𝑥3
 – 82.414  
   = 04.0  
)L(KJ    =  
∑�Y.𝑗.�2
ar
 – KF    =
23 . 79 2+ 83 . 94 2+ 53 . 74 2
4𝑥5
 – 82.414  
67.0 =  
)LK(KJ    =  
∑�Y. 𝑗𝑖 .�2
r
 – KF - )K(KJ - )L(KJ  
    =
5. 12 2+9. 82 2+⋯+⋯+7. 71 2
4
 –  82.414 –  04.0 – 67.0  
  98.1 =  
GKJ    TKJ = –  )K(KJ –  )L(KJ –  = )LK(KJ 29.7  –  04.0 –  67.0 – 98.1  
  68.4 =  
 nacnuD karaJ ijU )g( rakA hasaB tareB )DJU(  
 
P 2 3 
TRMD  858.2  500.3  
YS  500.0  500.0  
sitirK ialiN  510.0  610.0  
 
namadnereP amaL  atareR  naataR naadebreP  isatoN  
1L  29.1  19.1  a 
2L  77.1  67.1  b 
0L  56.1  
 
c 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 06  
 
P 2 3 4 5 6 7 8 
TRMD  858.2  500.3  201.3  171.3  422.3  662.3  3.3  
YS  720.0  720.0  720.0  720.0  720.0  720.0  720.0  
sitirK ialiN  770.0  180.0  480.0  680.0  780.0  880.0  980.0  
 
9 01  11  21  31  41  51  
823.3  253.3  273.3  983.3  404.3  814.3  924.3  
720.0  720.0  720.0  720.0  720.0  720.0  720.0  
090.0  090.0  190.0  190.0  290.0  290.0  290.0  
 
naukalreP  atareR  naatar naadebreP  isatoN  
1L0K  23.2  32.2  a 
1L4K  60.2  69.1  b 
2L3K  79.1  88.1  cb  
0L2K  29.1  38.1  c 
1L2K  08.1  17.1  d 
2L4K  97.1  07.1  d 
1L3K  87.1  96.1  d 
0L3K  87.1  96.1  d 
0L4K  47.1  56.1  ed  
2L1K  37.1  46.1  ed  
2L2K  17.1  26.1  ed  
2L0K  66.1  85.1  e 
1L1K  66.1  85.1  e 
0L1K  15.1  34.1  f 
0L0K  03.1  
 
f 
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21 naripmaL rakA gnajnaP .  )mc( gnajnapreT  
 
 
0L  1L  2L   LATOT  NAATAR  U/NAATAR  
0K  57.08  38  5.78  52.152  57.38  49.02  
1K  5.88  5.79  5.96  5.552  71.58  92.12  
2K  79  48  28  362  76.78  29.12  
3K  5.89  5.69  401  992  76.99  29.42  
4K  52.68  5.69  5.49  52.772  24.29  1.32  
 LATOT  154  5.754  5.734  6431  
  NAATAR  2.09  5.19  5.78  
   U/NAATAR  55.22  78.22  78.12  
    
A lebaT )mc( gnajnapreT rakA gnajnaP )AVONA( magar kidis sisilan  
KS  BD  KJ  TK   f tih  
 f   lebaT  
%5  %1  
K 4 890.521  72.13  nt 42.1  65.2  87.2  
L 2 3804.01  2.5  nt 2.0  12.2  21.8  
LxK  8 3331.351  41.91  nt 67.1  61.2  49.2  
talaG  54  74.3311  91.52        
latoT  95  11.2241          
nt : nagnareteK   atayn kadiT =  
           atayn adebreB = *  
         atayn adebreb tagnaS = **  
 
34.22 :mumu naataR  
KK  : √
 
52 . 91 % 001 x  34.22/  
% 73.22 :  
silanA gnajnapret raka gnajnap kitsitatS si : 
KF    =
�Y...�2
bar
  =
6431 2
3x5x4
    =
6171181
06
  = 72.59103  
TKJ    =  ∑ )jiY( 2– 57.41( = KF 2 5.91 + 2 52+…+…+ 2  ) – 72.59103  
   = 11.2241  
K(KJ )   =
∑�Y.𝑖.�2
br
 – KF    =
152 . 52 2+ 552 .52+ 362 2+ 992 2+ 772 . 52 2
4𝑥3
 – 72.59103  
   = 01.521  
L(KJ )   =  
∑�Y.𝑗.�2
ar
 – KF    =
154 2+ 754 .5.52+ 734 .52
4𝑥5
 – 2.8447  
14.01 =  
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LK(KJ )   =  
 
∑�Y. 𝑗𝑖 .�2
r
 – KF - )K(KJ - L(KJ ) 
    =
08 . 57 2+ 38 2+⋯+⋯+ 49 .52
4
 –  72.59103 –  11.521 – 14.01  
  31.351 =  
GKJ    TKJ = –  )K(KJ –  )L(KJ – LK(KJ  = )  11.2241 –  11.521 –  14.01 – 31.351  
  74.3311 =  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

